BACKGROUND
Leaving the hospital against medical advice (AMA) is a potentially dangerous situation. Being discharged AMA results from the complex interplay between a patient and his or her health care team. Although not well described, contributing factors include communication, medical, and psycho-social issues. Regardless of the underlying causes for this type of discharge, a number of studies have shown that patients leaving AMA suffer from increased readmission rates.
In a matched case control study of 97 general medicine AMA patients, 21% of AMA patients were readmitted within 15 days compared to only 3% of control patients. 1 In a retrospective analysis of a 5-year cohort of asthma patients, those who left AMA had a 4-fold increased risk of return to the emergency department and 2.6-fold increased risk of readmission to the hospital within 30 days. 2 The increased risk of readmission may be due to continued deterioration of the patient's condition and the likelihood that they left the hospital before achieving clinical stability. Moreover, AMA patients may also have higher mortality, particularly if they avoid or delay readmission, allowing their condition to further deteriorate. One study of acute myocardial infarction (AMI) patients who left the hospital AMA found the likelihood of readmission as more than twice as high, and mortality was 57% higher, compared to other patients. 3 This reported increased risk of mortality after AMI and leaving AMA is not surprising given the risk of fatal arrhythmias and re-infarction in the acute AMI period. However, this observed increased mortality rate may not be generalizable to a broader medical population. To begin to understand the risks associated with leaving AMA in a general medical population, this study examines 30-day readmission and all-cause mortality rates in patients discharged AMA from any Veterans Administration (VA) hospital over a 5-year period. The study hypothesis is that discharge AMA will represent a significant hazard for 30-day mortality.
METHODS

Design
This is a retrospective cohort study of all patients discharged from any of the 129 acute care VA hospitals during fiscal years 2004 -2008 (October 1, 2003 through September 30, 2008 . Study data were obtained from the VA Patient Treatment File (PTF), which includes patient level data for all admissions to a VA hospital. PTF data files include patient demographics, dates of admissions and discharge, primary and secondary diagnoses (ICD-9-CM codes), and discharge disposition. The files are error checked and released quarterly as SAS datasets. Data on patient deaths were obtained from the VA Vital Status File, which combines data from four sources including the Social Security Administration death master file and has been shown to have a sensitivity of 98.3% and a specificity of 99.8% when compared to the National Death Index. 4 
Subjects
From 2004 to 2008 there were 2,204,703 medical admissions to the 129 VA hospitals. Patients excluded from analysis included those discharged to a nursing home (6.13%), transferred to another hospital (2.33%), discharged to a nonstandard setting (1.28%), and those who died in-hospital during the index admission (2.68%). The final study sample consisted of 1,930,947 medical admissions.
Measurement and Analysis
The primary outcomes of interest were readmission to a VA hospital within 30 days of discharge and mortality within 30 days of discharge. Readmissions were defined as any subsequent admission to any VA hospital for any reason within 30 days of discharge from the index admission. Potential covariates for the models included: age, sex, race, income, and the presence of individual comorbidities as defined by the Elixhauser algorithm. 5 Bivariate analyses were used to compare patient baseline characteristics and outcomes between those discharged AMA and those with a standard discharge to the community. Continuous variables were analyzed using a t-test and categorical variables using the chi-square test. Multivariable Cox proportional hazard models were used to model time-toreadmission and time-to-death. The "time-to-event" variable represents the number of days from discharge to the subsequent event (readmission or death). All models included discharge type, gender, and race. Stepwise model selection was then used to determine which of the remaining covariates also represented significant risk factors in each separate model. Variable entry or removal from the model was set at p<0.05. Wald 95% confidence intervals were calculated for all risk factors. All analyses were performed using SAS statistical software, version 9.2, SAS Institute Inc. (Cary, NC).
RESULTS
Of the final 1,930,947 patients, 32,819 or 1.70% were discharged AMA. Table 1 shows the demographics for the two discharge groups. AMA patients were younger, more likely to be male, more likely to be black, and had a lower income (p<0.0001 for all comparisons). The AMA patients had a higher rate of 30-day readmission (17.7% vs. 11.0%, p<0.001). They also experienced an increased 30-day mortality rate (0.75% vs. 0.61%, p=0.001). Also included in Table 1 are the number and percentage of patients in each discharge group for each of the co-morbidities that were significant predictors of readmission or mortality in Cox proportional hazard models.
In the multivariable hazard models, discharge AMA is a significant predictor of readmission within 30 days with a hazard ratio of 1.35 (95% CI, 1.32-1.39). Other significant predictors in the model included age (10-year increments), income ($10,000 increments), and 12 different co-morbidities. Table 2 lists each of the significant predictors selected into the model, the hazard ratio, and associated 95% confidence interval. The presence of an arrhythmia, dementia, fluid disorder, myocardial infarction, or psychosis was a significant risk factor for re-admission. The presence of the following seven comorbidites was protective against readmission: alcohol, congestive heart failure, chronic obstructive pulmonary disease, deficiency anemia, complicated diabetes, lymphoma, and metastatic cancer. Having a recorded race of Asian/Pacific Islander, Black, or Unknown also resulted in significant hazard estimates in comparison to being White.
Based on these results, a hazard model including just those patients discharged AMA was run to determine any covariates significantly associated with 30-day readmission. The model did not reveal any covariates that conferred increased risk of readmission. However, four covariates were identified as In hazard modeling for risk of mortality in all patients, there was a modest, although not statistically significant, increase in mortality within 30 days of leaving AMA (HR=1.10; 95% CI, 0.98-1.24). Modeling of 60-day mortality provided a larger sample and more statistical power, and detected a similar hazard rate point estimate for discharge AMA with a tighter confidence interval that was statistically significant (HR=1.11; 95% CI, 1.02-1.21). Other predictors in the 30-day mortality model included age (10-year increments) and seven comorbidities. The hazard ratios and 95% confidence intervals for these are also listed in Table 2 .
DISCUSSION
This study is the first to demonstrate that general medical patients discharged AMA suffer worse health outcomes than those discharged to home. There were higher rates of 30-day readmission and of 30-day mortality. With more than one in six AMA patients returning to the hospital within 30 days, there is significant need to consider ways to improve care and management of these patients.
While elevated rates of readmission after discharge are disconcerting, the elevated mortality rates in patients discharged AMA are particularly worrisome. Being discharged AMA had an increased hazard for 30-day mortality (HR=1.10), suggesting that being discharged AMA is a high mortality risk group. In multivariable models, the risk associated with discharge AMA was even greater than that associated with several other co-morbid conditions such as liver disease or myocardial infarction. Paradoxically, despite almost 1 in 4 AMA patients having a history of alcohol abuse compared to only 1 in 12 for regularly discharged patients, alcohol abuse was not a significant predictor of mortality and was associated with lower risk of readmission. This finding may simply reflect that these patients avoid medical care until it is absolutely necessary and thus manage to stay out of the hospital for 30 days after discharge even though they are known to be frequent users of the health care system.
The hazard rates for comorbidities in the models show that 30-day readmission is a complex interaction of factors and deserves further studies to understand which sub-populations of patients are at the greatest risk. For example, the hazard models suggest that congestive heart failure (CHF) and chronic obstructive pulmonary disease (COPD) are protective against readmission. Considering that these two populations typically have high rates of readmission, this finding seems counterintuitive. However, further reflection highlights that patients with CHF and COPD that are readmitted are often those with multiple comorbid conditions. So what these models suggest is that CHF and COPD are not themselves significant risks for readmission, but in combination with several other conditions creates an unstable health environment that frequently leads to readmission.
The higher risks of adverse outcomes observed in this study strongly suggest that hospitals should target AMA patients for discharge transition interventions. Potential interventions include phone follow-up, home visits, or mental health counseling. Alternatively, identifying and ameliorating the factors that cause patients to leave AMA may help to reduce the number of patients who leave before achieving clinical stability. This may include factors related to the health care team such as provider communication style, access to social services support, or involvement of family in care decisions. Whether targeting patients before or after discharge, clear communication is likely to play a significant role in improving outcomes.
In a study interviewing physicians after a patient left AMA, the authors found that poor communication likely contributed in many cases where a patient left AMA. 6 Perhaps improved patient-centered communication, especially early in the admission, can help avoid patients leaving AMA. Review of the readmission hazard modeling does provide some support for this idea. The patients at highest risk for readmission were likely to have suffered an acute event (arrhythmia, MI) from which they may feel comparatively better and not realize the risk associated with their condition, or had a mental co-morbidity (dementia, psychosis) that may limit their ability to comprehend the severity of their medical situation. If the patient does not understand early on why they are in the hospital and how long they likely will need to be there, it is quite easy for them to get frustrated with the process and leave before it is medically appropriate. Regardless, being discharged AMA had the highest independent hazard of readmission (HR = 1.36), and thus, AMA patients deserve attention as a high-risk group. These analyses have limitations; most notably the VA population may not be generalizable to other health care settings. While VA patients are not representative of the general medical population in the US, patients in VA who leave 
